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^ (57) Abstract: A device and method for laser processing, where laser light for processing can be collected at a predetermined 
0 position with excellent accuracy. In the laser processing device, laser light (LI) for processing and laser light (L2) for measuring are 
0 collected on the same axis to an object (1) to be processed by a light collection lens (31). At this time, reflection light (L3) of the 
<sj laser light for measuring reflected by a surface (3) of the object (1) to be processed is detected by light collection position control 

O means (40), and a light collection point (PI) of the laser light (LI) for processing is adjusted to a predetermined position. Thus 
because processing by the 
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laser light (L.1) for processing and measurement of a displacement of the surface (3) by the laser light (L2) for measuring are per- 
formed on the same axis, the light collection point (PI) of the laser light (LI) for processing is prevented from being displaced from 
a predetermined position by vibration of a stage (21). As a consequence, the laser light (LI) for processing can be collected with 
excellent accuracy at a predetermined position. 



WO 2004/052586 M Wp CT /JP2003/015556 



w?ftwxft«xtn — • r^x^ 

[oooij *3»wr± N p—ir**jiMti-« r fc-eiDx#jfc4fc^jpx«t-5fc* 

[0 0 0 2] ^©l IfAPX^g^fi, MT.ttmm&toll-rZfcl&CDl if 

0 #H§2 0 0 2-2 1 9 5 9 lf^H©Bl8-Hl 0 „ ^<D<£ ?&t- 

PJItfctti^ ^• < ^*®i^^^M^ii:^s-^v^T^3fe^^x < >r^nx*f^#/o^ 

$£W<Dffl7jk 

[0 00 3] L^Lft^b, ±«bfcJ:5ftV— 1faPXilE»caboTtt, &© 
^^^XETf^^SADXM^Oll^^Mi^^^M^^^.tsaiJ^irOD 
[0 0 0 4] aWSWia, i©J:5*<Pf»H:li*T«:*tLfct©-c«,D 



1 



WO 2004/052586 



PCT/JP2003/015556 



[0005] ±mB&j&mmirz>izib^ *&mzmz> ^—^mummn, t? 

[000 6] ZL<DU- ifinXigg^^Tte. ^^RJRJC J:«afcff««M 

[0007] ^tt, ?~^vt(Dm^tt^<Dftm^yt^wmz£z$cmm 



WO 2004/052586 ^R»CT/JP2003/0 15556 

[0008] £fc, \s<-v%m&mz* MJi^m<Dmyt^^^m<Dmmx-h 
io 5H-3„ 

[0009] *fc. *3t^{£»»j«i^aj±. mt^^xbn^Mmahco^m 

[0010] tifc M2<D \s—*P%<D5L$fiyt(Dyt'&±.\Z.li$^ f2© if 

^1f5fe^#ffiT^lt^^fc^l<Z)^-if^Klt^^il»f 
[00 1 l] £fc> *^gPJ^#6 ifApx^Bte, Sill ^w- 1^3: BWL 

•c^nx^f^^pxi-s iFM^mmx-hoX^ mi(Du—^ytb, mtm& 



3 



WO 2004/052586 



PCT/JP2003/015556 



[0012] zKDu—Ftoiimwizjs^T-b, iMLtc&ft^-wmzxzmn 

mi£$:Bf$,ir%ti#><D iFUQJLmWk IH*SK\ jRX^^SrJpx-f-^ fctf><D|g 

[0013] $b^ N ±ms&)*mf&~$-z> titbit *mwizmz> ^-^mux 

oT, Il©Wf)fei:, *0X^#io^-if^|tM<D^^IiJ^-r5fci6o 

[0014] £fc. ^Wfc'mz ^-^qx^f* N mi©i/-if^^Rittu 

[0015] El 1 te> u-f-^px^fe^ J; 5 ^RXff tf> 

;&px*j- mfoco m -v &> 3 B 

[0016] 0 2 1± % 0 1 i^i-MJinmm(Dii-um^^tcmmmx^^ 

o 

[0017] in 3 » N *mmmn\^z> u— fuan^m^x 5 w fnn%.<o 

Apx*f^^5jz® ei -e s „ 

[0018] El 4 fi N ei 3 ^^i-ipx^%©iv-iv^^^ofciifffiEl-efc^ 



WO 2004/052586 



PCT/JP2003/015556 



[0019] g5(t ni3 \z.7F^M^$&m<Dv-vm\z.t£^tz.mmmx«ibz> 0 

[0020] in 6 te N ^mmmm^m^ ^—^mn^m^x v^m $^f^nx 

[0021] @7(t ys-viuxjm\z&\[t*msmmh* 

[0022] m s tt. *^jfe^«g^«5 v—if^nx^(Dm i iau:*3tt*an 

[0023] 0 9« N **a^te«* wi^x^©»2n»fc*jwsap 

[0 0 2 4] SlOii, l/-fJDI^©l3Ittfcit5 

[0 0 2 5] HUH, *^lfe^tg^S L-fiBI^0l4Ig[C*5it5 
ADX^fjfete^KfffiS-C*) <5 0 

[0 0 2 6] H12W\ *3IB»»lc««v-^x**le:J:l>ilD«**tfc^ 

y n ^ ^ ^ te *5 ft Z, l /cEi^e^§ 0 

[0 0 2 7] 01314, *£ttffl®ft 1fa0XMfete*JI* « Vft<o 

[0028] Hi4», *ftrotticff s w«px«*©«EWM»^ia-ca)« 

o 

[0029] B15H, 014 fc^I f*aDXi6«0*316jfeffii»W»#a&- 

[00 3 0] ■ i 6 f±, ^^f* 3fco*3te^3a«*nx*f**o*B5±»2:ffi« 

o 

[00 3 1] 0 1 7 {4. S'JSgffl *0****«anX#**0*K©5fefc(fe 



WO 2004/052586 



PCT/JP2003/015556 



<5o 

[0032] Bi8tt % mmm ^-^<DM^tmmTM^(omM<D^m\z. 

[0 0 3 3] 01 9f4 % 01 4^i~W— TJpx|£tt^J:5AnX^*^©aiX 

[0034] etT. w-if^nx^fi^tj«u— yuQtt&vmmte 

mmmm^^x, &m&&m^xmm\zi&mi-z>o 

[oo35] .*mm.j&nicm% ^—^Mj^mm^s & ^ft<D-mxtt&t&<Dft 
mz$kftj&&&t>itx i — if yt&mx u MiBApx^^o^gpd^^^nxfc 

[00 3 6] K=¥> 5>^E G «fc & fc^-CD^/M^h v tf* 

b^U ^tlif'b, v-f 3KOSg*5ltlc^t < 1 5 i: n h v 
>E Q <D&flr (n=2, 3, 4, • • •) T#Jftfc®IIXtfS3= C 5„ -^©^^ 

'<y—mm (W/cm 2 ) -C^«9, M.t{f^A'!7-^UX10 8 (W/ 
cm 2 ) ^XO^#-T?#^®lR^S^DS 0 tT— ^^!7— «^f± % (*5fcjfe^*5 

[0037] te&ft+wfc&mmirz&mmj&nfcffiz w r^ux^ 



6 



WO 2004/052586 \ 



PCT/JP2003/015556 



t?fet> N m 3 tew- ifAnx^<Dto^#ii (D^mmx^^o, 04^3^1- 

n\TM^.m l ©rv-ivHK: f& o fc if® teEI 3 \z.^ir1mTM^m i 

o 

[0038] mi R&m 2 0 ic, jnx*l*4fe 1 oas® 3 k « N ^rax^j- 

1 Ort*PH:S3fc^LP *^*>*T L ^iPX^te 1 teH&lt LTafeStlH 

[0 0 3 9] V— FftL&WWrPfe? Jls 5te^o T (-t-^fc^^A^rRj^ 
^tt)$ii:5 0 i^JJ:J;t), 0 3 —0 5 fc^-f- J; 5 \^k^M^ 7 tfMSOBrf-Jt^W ^ 

8 ^nii^ii^s rjnx^ifett. muM^m 1 a* w 

-Cf±fcV\, miLM^l kCl — if3feL^ig^«BX*f^%l<D|*3$P^#^® 
Jfc&«££*T&SfBfc7<H&fcLTV^„ ±ot, anx^^ l ©SEffi 3 

[0 040] ipx*Mfe4& l ©§j»f^33V^ % ^D»fi-StSBlfK:jB^s*)5 ir^OX 
*f#i#3 1 tt-t©jB^»feS>J*tSOT. HI 6 te^-f-J; 5 icjfctfcftj/jNSft^-cJnxat 
&4fc 1 *mmirZ> ^b&X%% 0 ioT, *BX^4fel©*ffi3fcWSJ&S"J*L 
*r«^$*S r. £ ft < AlXttM 1 <©§J»f^pJtg fc ft£„ 

[0 04 1] ft*3 % U/tJnx^*®©§J»f^f4, &<Z> 2 i§ 

lott, TO^gp^^. ;&DX:ftfe4fefc:A&ttft;frflSIWJn$ 



WO 2004/052586 



PCT/JP2003/015556 



X*)mifct)&%£*k£l£tii9-fZ>ZkXhZ> 0 ftilO 1 o« N tym^mift&l&J&'t Z> 

oiMJtisi^t), mm-tzmmizte^x, mwr^mmm^tix^^ 

s<dt% z(D£??£M'&&<D£\,^mmxmttmm®x$>% 0 
[0042] *mMrmK53^x&yt^%m^& vj&f&istiz&nmm 

t Ltd, 7k<D (1) ~ (3) riS&5 0 

[0 04 3] ( 1 ) 1 oXte^ifcO^ Sr^tf^ 7 y ?mWZ<D 

APX**^ (^!lif^7^^L i T a 0 3 ^)^^^JE1^) ©FWte&ft^ 
Sr-a-MrT, I)fcto(t5i#MUxio 8 (W/cm 2 ) ^iT-Io/^i- 
^*S^1 ^ s^T^^T'l/— if5fe^Mi-?)c ^©^V^ijilO^t 
^M^^D^^oo^XM^O^M^^fh^^^-^^^-^-f^, MlLttm 



8 



WO 2004/052586 




PCT/JP2003/015556 



tvvtm&tmi&isthZo m^mt<o±mmt lth, mz.& i x 1 o 12 (w 

/cm 2 ) T?*>«, ^fittWitf 1 n s ~ 2 0 0 n 3 *Sj?* fc*3 % # 

XM (1 9 9 8¥. 1 2^) ©12 3I~i2 81© r@flcu— if— SSflSfemj; 
[0 0 4 4] *|SW#ttx m^3i^^^^5/^cD^#$i:©M#^^^J;^ 

(A) M-XM^m : ^ Uy** (S&i&Rg) (f$ 7 0 0Mm) 

(B) I— If 

j&S : 1 0 6 4 n m 

ls—Wt*&y Vmmm : 3. 14X10- 8 cm 2 

#5 5Sb|Sljfe(B: : 1 0 0 kHz 
15 ^/W*© :30ns 

ffi^J : til^j < 1 m J 
Wf3tS.I:TEM 00 

: w.mmyt 

(C) 

20 ^-if3t^}-*J"i-^.@i§^ : 6 0^— fev h 

(D) ^X*Mfe^*S«iiS$tLS4fe«^©#ttj£* : 1 0 0 mm/# 
[0 04 5] fc*3 H U-f)fcpWTEM O0 ilt ^ f*3fcO«E 

[0 0 4 6] Bl7tt±IB^»©J($*Sr^i-^7 7-e*,« 0 «*fcf4bT-^>"?!7 — 



9 



WO 2004/052586 "pCT/JP2003/015556 

/BVi'X (C) ©Wi0 0§, Mom (NA) ^o. 8 0©i^Tfc5 o — 

5 >b\ ^774>©6^tf-^f4*3feffiv^ (c) o-fgp^S5 offiF s mam 

(NA) #0. 5 5©i^Tffc5. ^/n°7-W10 11 (W/cm 2 ) @ 

[0 04 7] ^c^s *HJ63^«ltJ:«S w-ifflPXfcfcV^ * y y*W#3&fr. 
10 S*PXM^O^]©f(D^ ^7^XA^oV^TEI8~I§] 1 1 SrffiV>TfftWf-5o 

HI 8 ^-TJ; 5 fc> #3fe^RiKas&CS&#^j!JQX^fcJfe 1 ^>F^fP^3te^P Sr 

7 iy?m$, 9 Sr^^tS. * 7 9lil oXttSft©^ 7 y * &-£ip^§5 

^ S tcjfcg: U El l o ^tjH- <fc 5 lc ^ 9 y 9 &toTM&m l 3 t Mm l 
7 M^iJii u Hi l iZTjk-t «fc 5 teJnifcMfeJfe l asfijns r t }3i J; t> MTM^m l 
^©f^tts. iPX^^©^p5i:M^j^i-5^7ix^tti^^i-5^ 

20 [004 8] ( 2 ) 

x £ft;£fc:*3tt5«J*3ft£flS l x i o 8 (w/cm 2 ) ^JbT*E.o^/u^*Sas 1 

10 



WO 2004/052586 



CT/JP2003/015556 



i>x%z> 0 m%-&. m^mm^h^wmm^mit^tcmm. mmkM* 

, 1 X 1 0 1 2 (W/ cm 2 ) XhZ> 0 ^/U^mnm^Lit lns~200n 

s ^>W* UV\ 

[0049] ^pj^f*. vjj =i^!>^^oi^$i5-e^iii^aii»^^$tb5 
io ztzmm^x vmmvfro mm^wn^m^xh^. 

(A) #nX*i-#t% : v-y 3^^*/^ (JfL$ 3 5 0jum N 0^4^^) 

(B) I if 

ytm : ¥*f|& W-"»j£N d : YAG V-iF 
: 1 0 6 4 n m 

15 If^;^^-/ hmmm : 3. 14X10- s cm z 

®kV)M USi&ifc : 1 0 0 k H z 
✓*/W*jg :30ns 
m^J : 2 0 a J 
20 1^— 1f*iS&« : TEMoo 

(o m^m^x 

fem : 5 0{g 
N. A. : 0. 5 5 
25 K>#-rZ>Mi@im : 6 0^°— irV h 

(d) m3Li#mmmm£thz>Mw-s<D&mmig. 1 o omm/^ 

11 



WO 2004/052586 



PCT/JP2003/015556 



[0 0 5 0] H12W\ -hfB*#-ce5^-1fiDX»cJ:i9 5l»f$ttfe^y nv* 

[0051] mm&mmmi s^^mmc^^^^rLtc^t^mmi-^ 
, ^(D^commm^i,x\^ 0 >>u ^^mm<Dm^ t»s o^ m% 100* 

m N 20dm, 50 0pm, 1 0 0 0 ^ m<£>#* ^oV^T_h|BP#^ Lfc„ 
[0 0 5 2] Nd : YAG^fo^ffeS 1 0 6 4nmCm 

d^8 0%^JhSgiii*-<5~ ir^^S. 01 2l3t^!) 3 y^yM l<7>ff£ 

O^l^fftM^bl 7 5 /zm<D§|5^^^$tL5 0 wO^^il^ 
«U f ^ 2 0 0 ^ mO^y = ^!)x/N2:#f i s 9 0%^OT\ 

X.f2\ ^i^i^^iH6 6$ (2 0 00^4^) ©f7 2l~l7 

o 

[0 0 5 3] fc*5 % ^^VDx^ «B»«!ai**"et>oT^fifc$tL5SMpf 



12 



WO 2004/052586 £ "pCT/JP2003/015556 

10 ©T% fiJM'J«s^i:ft3 0 

[0 0 5 4] ( 3 ) i&9rMtfJlB$r*&fctttt041£' 

1 X 1 0 8 (W/c m 2 ) K±T»a.o^/U^«*S Ins OT<D^#T? V— if 

m&thxmtitmmkmmm&tsfaz. m^m<o±mmtvxn. mmix 

1 0 12 (W/cm 2 ) TfeS„ ^/^(ittfU^tf 1 n sraWfb<> 1 p s 
20 4 2H]l/-ifmJnX^#ife^ (1 9 9 7^. 11^) ©I10 5M11 

iMco r7xA h®u— if— ^#t^J;^^7^rtgp^3fc^jS«5t^j jcia* 

[0055] nkK, *mm : BMfc&% i/— ifinx^a^ov^T. m 1 4i^i 

25 [0 0 5 6] 014|C^tJ;5|c % if JHX$?« 2 0 «>^^^PXM 

1 (DftmzMKM P 1 Sr-g-a^frTflnXJB W if ft mi<D V— if ft) 

13 



WO 2004/052586 



PCT/JP2003/015556 



r <D&Wffl& 7T'toT, toJLM&ytl 1 3 tefe^TMfe-rZWWr^feU 8 

[oo5 7] w©w-ifjpx^tt2 mjL-Mmmi^mm^n^^^—^ 

HTV^o r©W1f3»2 2fi, MfcfifNd : Y AG f X'ih V) N ^Tfr-fc 
fl-t*5^^— ^2 l±©APX*f^#/ 1 tCfRjttT^^ifii 1 a s SXT<Ds*J\sX U— 

[0 0 5 8] ff#2 3©T«BK(4S»V^2 4 jJS^t t) btbT*3 5 N 

TV^ e #^1/^X2 6, 2 70^IAfi, ltV7l?/M2 4©jI|feHj;otilB 
X/BW- f-*5feL l^tttc— &$*e>*L«o ft&s JnXffiStfe V^X2 7 irffift 

*3tl x r©7^fax^ 2 8HioTtoffl^VyX2 7 ©(fclltfS Z W^IrJ 

[0 0 5 9] @15(^fj;5^ JdHIi»fe^yX2 7f*P3^^W^X 
2 9 i©I/yXW2 9tt, ^ftgflK*5V^-C|Ii$:£>l/^X£r 

a^*T^5int ro. soj ©I*uyX3i^tw5 0 ^lt 

N U^XtJn/^2 9<DJb«$P^^ i3fcl-yX3 l»C*f-r«aPX^U— T3feL 1 
(DAMmt LTAltlP 3 2^fife$Hx W^X/jvl-^2 9 OTS^^iiJmi 
V-lfftL lOttHrtfln 3 3&Mfc£tlX^Z a £<D«fc 5 ^«^$ttf^PX^ 



14 



WO 2004/052586 



PCT/JP2003/015556 



P 1 T~<DMJim V— H O ^ /n° 17 — Sgffi 1X10 8 (W/cm 2 ) 

[0 0 6 0] £fc, gtfr2 3rtH:*5»t«iPX^^— T3fcL i©^±|:it El 
1 4 tc^-f J; 5 K> 2 2 t?38£ Lfc t — LI© if- Af^ xsrjfi 

[0061] ^lsi^tiMi, S!)W3 8it toi^uyX2 7© 

L 1 ©*tt±te*V*T£©^-lT3feL 1 tr«oT«|**5r^t 3 9** 

[0 0 6 2] r^J: 5temf&tStltclfcV)1$tf3 8&\?-J»^3rXs<^y3 4 £ 
o ffcfcfc. fc ^^^^^°^^3 4{c:j;i9tf--A^X*te^$tL^PX^^ 

v v zti, ztitzx v) N r^ 8 -^ 3 9 &i§ii Lfotox/B u-yyt 

«\ AltMP 3 2©^BBSP^^J;5U— T^fcL l©*y b**{3:£:A,i?ft< LT 



15 



WO 2004/052586 



PCT/JP2003/015556 



[0063] $ bi-s ^-raix^e 2 0 xnum ^-ifkl 1 <DM3t&p 
1 (DiiLmtmnn^ 1 o^ps 3 ^e>— m<Dmz t^zz? p 1 o&g 

^■OV^. Hll 5~|Hl 8^#lLTPJt5„ 

[0 0 6 4] ®15^-TJ:5^ % u-^y^f^ K^fc5iTO/BMC4 l 

— A^;*A?i^4 4&|l«&iIi®Lfcf^ 57-46, a^7^7-4 7^J;!) 
liI^Slf^nT, m^i/irix^ 3 7 i:^!5M3 8 £ ©HOl-Ififf £*Lfc^ ^ n 

X3 l^J;«9*5fe$ttT*DXM^l^Rglt$H5o fc*5, JlJXJB W-1f3feL 1 

[0 0 6 5] ^tt, iJUJLM^m 1 tf^ffi ifftJfttS) 3-e^tt$tbfc 

ttbT^PX^l/— T3feL l^TtfftX^X^^lpJ^oTitfirU ^«9^#3 8 <DT 

3 9 SriiiiLfciL ^^0^5X^5 7 — 4 8 fc«t 5 SI*$ix<5o 
^^c^jy^*7-48tJ:j:»)Klt* axfcSJK/B u-lf ft £>Klt3fc L 3 te N xn 

-7^7-47, 17^/1^4 5 SrMR^iijg-f-So r©7^V;?4 5ft feSK/S 
CTTfe^iiii^^V^^^f-r^^OT'fet), aSBEffl^- If ft^ttft L 3 £ii 
ifl£it:5— DnHtt&yo 1 O^ffi 3 1 7T?RltbfeJPXfflU— 1f3teL 1 
<£Sttft&»fi-5o 7^;^4 5 LfcMSg/B if %(D^% L 3 te s 

^DyKy^;wu-yXispfi,uyXi^f ) ^5I^m4 9 te«fc t>£ft£*i,T 
, 7;*-h^f:*— KSr4^LT^S4^fiJ^g^J±J^4 2_bfcflglt$tt5 0 

[0066] z<D%:ytm*x~hZ4ftmfowtkmm*4 2±t£Mxztiitmm 



16 



WO 2004/052586 



PCT/JP2003/015556 



X3 lte±3WEffiU~!P3feL2©*#/& (i~fc;b*> x dSJPXSt**l© 

2 <Z>^fc;&<E>&e£S!IBgJB wtfft©KI*3fcL 3 o»^-y^Mco 

[0 0 6 7] 016 t^-T £ o fc % MSEffi u—if^L 2 (DMftMP 2 tfSflDXSt 
1 ©Sgffi 3 ±(^gf51^}:(i, SflSEffi T3t©Klt3fcL 3 tt % fiijgg^ 

[0 0 6 8] 017|^n5^ MSg^Wif3feL 2©^3fe^CP 22* 

tt. i'JSgffl w-if ft<£>50tft L 3 tt % MSEffl i — if ft L 2 <t teUft 5 l£«c Lfca* 
bM»vyX2 7©I*l/yX3 lSr^ffU S^3fe¥^4 9£riii§t_T 
4 #«flfctttfeffl3S-?- 4 2 _H::^ft<E>;f#R <DM%M*9 — 1/ F SrT&fc-f 5 o 
[00 6 9] Ifcfcs @18{^tJ;5{-s I'iSg^ if ft L 2 ©£tft,& P 2 ^ 

toi&Mkm i 3 ©^^&tti-5*^^fi. wmm i^— if ft<DKttft l 3 

W>-X3 lSragfrff U »ft3^4 9 <£riii® IT 4$HW#«tfeW3f^4 2_b^ 
ft Offi R © Aft ^ 0 * — > F ^r^-T 3 o 

[0 0 7 0] M±<D£5^ 4^t>Hig^ffl^4 2 ±fc*5»t5jHEfflU— if 
ft©£OtftL 3 ©i3fc^^-yFfi, g!|IE/fl W-ifftL 2 (DMXi&P 2 <D\tm 

T?;ftfti-5^ft®;^£>tf>tfci;7j irfibbriRlT? jia-lRii-SS3te®^fc«D W^J £ <E>H) fc:2E 

[0071] -er -c\ m^mtm^m^m^ on, mi 5 ^^-t-«t 5 ^ N &g 



17 



WO 2004/052586 



PCT/JP2003/015556 



[0 0 7 2] 0i4fc*tJ:5H:, wftoif 201^ ^^—^2 

[0 0 7 3] Iiffi«5 1 -C**6>JX/t««^Bm*^ *7 7 

5 6, ^^n^f * 7-5 7^«r|l|B^iiiiUfc^ N iKt>IW3 8 £;toX 
ffl^feVyX2 7©AMMP 3 2tWtffif i> 5/^ 5 ^ — 5 8fc 

^^(pJ^oTiifTb, 18)^^;Wn'2 4(DHIfe^j:oT^PXfflU— if^L 1 <D?fe 
$ft_h^iaa$tL^m^^W^X2 6 SriiifiUTAnX^rtfefe 1 KflMtSftS. 
ft4b\ JUX/B ^ L 1 „ MEM L 2 XtR©Rit3fcL 3 tip of ? n 

[0074] tu, Miitt&mi<Dmm3x*frH&frftmmm-%$Ly£<D&.tt 

^|B]^oTiifTb. n-f ^ 7 — 5 8t£ £ SSItSftSo r©^^n 

U CCD^^7 5 2^Altt-5ii}^5 0 

[0075] i©CCD*^752H«t5i^ £ ftfcJM*^- * tt<£#ffltf?gB 



18 



WO 2004/052586 



PCT/JP2003/015556 



6 3^^t)5A*^ i©^H«6 3 [aoTTV^^ 6 4 ^PX*f##> 1 
Ztmz, ^f—^2 1©f», fll//is>^2 4©|Hlfe 11^7^3 7© 

mm, ccD*^7 5 2{a§ttw^ if *px^s 2 0 

[0 0 7 6] &K: N Lfc lx-i^px^g 20(a§ lx— if^jPX^Jip^oV^ 
^ 7 >- & o tlftt § §3 H/r^/ggP 8 Z>^<Dh-tZ> 0 

[0077] £-r\ ^f^2i±[dpi^uim Mm$mmi<D 

&WW$c, 7 0?f^M^i« <b JPXffl Ix— |f ft l 1 £>^3fc,& PU gfc-f-s J; 5 
i¥$-^©^f^ #PX/BM4£/ 1x:xX2 7(75^^:1x^X3 1 <DHfl P^^^S^'V^T^: 
[0 0 7 8] ^VNT, Ix— T^2 2^6JPX^U— if3feL 1 &fcfcStrr 3 

cttJ^^tvfci— if^L l, L2^§JKif^^-r>'X«r^^r j rixi-^ 

^.toT, mmmu-^ft<DKmy£L 3&fem£^ ^px^ix-if^L i<omyt 

2 8d*:7.<*- Kx<y**M|l£jh/T\ *PX^*f#j 1x^X2 7©&I^±T 

[0 0 7 9] il9 ^tjH" J; 5 K> jJQJltt^m 1 3 *c®Jg 

tt^fcoTt, *S3^f>-S©t$D©»3lcf«7MU ^®3^ 



19 



WO 2004/052586 



PCT/JP2003/015556 



[0 0 8 0] LTs 2HJX*tafe«& 1 <£>FWfcl:*5V^-CjSffi 1 7flfl«fc t> 3 flflte 
3 0 /z nKD&g, 3^ 5 O jumO^y ayi)x^T1j:iffi^&^ 

[0 08 1] J^_hmPJ bfc ct 5 ^ V— TADX^g 2 0 *31^T flPXJE t if 

3feL 1 ^^m^^—lf^L 2 <D#liJ:^43V^TAPX^^#j^>'X2 7© 

L 3 jftStfe W $ *L> #RX/B if % L 1 <DMyt& P 1 OtegtfSJPXjfcf^ 1 <£> 
^® 3^fe— ^O^^DOfirg^$!|^j$tt§ o fc N JpX/BU— if^Ll 

2 1 <Dig»fc ifSrJDiCB £ LT, flBXJl l>— if 3fe L 1 <0$k%& P 1 
V — if % L 1 «r>&BX*t jfete 1 O^ffi 3 — ^?>$! $ D (D&W ^*fS & < 
[0 0 8 2] £fc N ^EV^^O^PX^f^ 1 ©F^aJtC^^KiRfc J: SafeK^ 



20 



WO 2004/052586 



PCT/JP2003/015556 



^7 «t5f ^tiiJra^i^yX2 7©i)fe^yX3 i<^H8p|^£ ro 

. 8 0j <tV>? £5^*#<1-5<&gtfS&tK t<Olt^ m%^^X3 1 tmn 
[0 0 8 3] V— T^JDX^g 2 0 M^T, $JSM5 I— ^(DRM^tL 

3<Dftm±ia^ ros#3feL 3^iiii^-^:5-^ *nx^-»ios®3^ 

-e#. #nx/B IfftL 1 ^5fe^P 1 ©&gifitS& J: V) —mfa±£^:Z r. 
«TfBK:ft6 0 

[0 0 8 4] *»Wf3:JiflBlllW«»c|R^**t3teV\ M^f^ XIB^W^S^ 

[0085] * ±ffi^ife^ffif±, a^ftttffftofti^ifc 4 o asjnxaa- jfefe 1 
3i:*(c N MuM^mnomm (^—yytmMm) u-wmmmi — f3tL2 

3 lET^*5ft5*PX*f^l0Jp:$^iE?t^i66r £raST-#5 0 bfc^oT 



21 



WO 2004/052586 



PCT/JP2003/015556 



iz&fritfz v) „ itojLtt&Vd i (om £ (omm 3 w& bi/3 cD&m^fr^tc y> t 
[0086] £ t>iz, ±mmm^mM, naxM&& 1 <omm 3^h— mvmz 

5 Pi ^^^^ttSr-gOHf^^-Y y|:ftoTflk$t5 .J: 5&£l5fe/&P l <D{4 
[0 0 8 7] ^.htftBJI Lfc =fc 5 ^#3SB,m-#£ I— ifipx^g^t>^-1f*PX 



22 



WO 2004/052586 




PCT/JP2003/015556 



5 . n 1 © 1 — if tt&flglt UTmrlBipx^^^^nx-r 5 ifinxs«i?fco 



23 



WO 2004/052586 



PCT/JP2003/015556 



Huf3ADX^%<DF^lgp^#^^i|X^ £ 5$Si^§r^t5 if^PX^T? 
ffrfBfg l (o u-lfftb, SulB*PX^^(7? ^-ifft^#m<^&£$!i^<5fc: 

7 . 3! 1 <D if 3fc&J$#t bTB«i3JPX*f^^)Sr^nxi-5 l/-if^X^&-efeo 
buISB 1 O f-tf3fe £ s iufB;*JPX*j-#^<D if ^^MffiCD^4Sra'J^i-6^ 

Mm^—^mHmxRH^^itz.mmm 2 o 1 — if^^ttft&^mi-s - ^ 

^<fc > HuSBaPX^^^M-t-^BtiiEm 1 <D \s- if ^cQ^^^^Stt^M^-T^ 
r i: <b -f^ w~if JPX^fjfe, 



24 




1/14 




2/14 



WO 2004/052586 




PCT/JP2003/015556 



******* 



— 1 



8 




3/14 



WO 2004/052586 H W PCT /JP2003/0 15556 



O 

o 

CO 



o 







to* 


00 


LO 


o 


o 


II 


II 


< 


< 












o" 


o 


m 




X 


X 


O 


• 



o 
m 

CM 



X 



x 

CD 



X 

LO 



X 



X 
CO 



X 
CM 



O 
x — 

X 



J_ 



o 
o 

CM 



o 

LO 



o 
o 



o 

LO 



<7^<7X7\i^(DX^( U m) 



4/14 



WO 2004/052586 £ ♦ PCT/JP2003/015556 




5/14 



# 



WO 2004/052586 W PCT/JP2003/015556 




6/14 




7/14 




8/14 



# 



WO 2004/052586 « 

^ PCT/JP2003/0 15556 




9/14 




10/14 




11/14 




12/14 




13/14 




14/14 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/15556 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 B23K26/04, B28D5/00 



According to International Patent Classific ation (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED " ' ™ 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI B23K26/04, B28D5/00 



^To^Ta^ ^ ** SUCh d ° CUmen tS " ™ luded in fields searched 
£^ Y T-f^^^ 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2004 

Kbkax Jitsuyo Shinan Koho 1971-200 4 Toroku Jitsuyo Shinan Koho 1994-2004 

! Electronic data base consulted during the international search (name of data ba se and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



X 
Y 



(HAMAMATSU PHOTONICS KABUSHIKI 



Ltd. ) , 



X 
Y 



EP 1338371 Al 
KAISHA) , 

27 August, 2003 (27.08.03), 
Full text; all drawings 
& WO 02/22301 Al 

JP 2001-340979 A (Toyota Auto Body Co. 
11 December, 2001 (11.12.01), 
Claims; detailed explanation of the invention; 
Par. Nos. [0021] to [0022], [0024] to [0028]; 
Fags. 2, 4 
(Family: none) 

JP 2000-84688 A (Toyota Motor Corp.), 
28 March, 2000 (28.03.00), 
Full text; all drawings 
(Family: none) 



[x] Further documents are listed in the continuation of Box C. Q See patent family annex. 



1-4,6 
5,7 



5,7 
1-4,6 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
u O* document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 

« OJ * combina tion being obvious to a person skilled in the art 
8c document member of the same patent family 



of the actual completion of the international search 
04 March, 2004 (04.03.04) 



Date of mailing of the international search report 
23 March, 2004 (23.03.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 
Form PCT/ISA/210 (second sheet) (July 1998) 



Authorized officer 
Telephone No. 



# 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/15556 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
Y 



X 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 11-104873 A (Nikon Corp.)/ 

20 April, 1999 (20.04.99), 

Claims; detailed explanation of the invention; 
Par. Nos. [0012], [0014] to [0017]; Figs. 1 to 4 
(Family: none) 

JP 9-19784 A (NEC Corp.), 

21 January, 1997 (21.01.97), 

Claims; detailed explanation of the invention; 
Par. Nos. [0017] to [0019]; Figs. 1 to 2 
(Family: none) 

Kiyotaka MIURA, Kazuyuki HIRAO, "Femto-byo Laser 
Shosha ni yoru Garasu Naibu eno Hikari Yuki Kozo 
Keisei", Dai 42 Kai Proceedings of Laser Materials 
Processing Conference, 1997, pages 105 to 111; 
ISBN:4-947684-15-l 

Ken'ichi HAYASHI, "Kotai Laser Koshuha ni yoru 
Garasu Kiban eno Naibu Marking", Dai 45 Kai 
Proceedings of Laser Materials Processing 
Conference, 1998, pages 23 to 28, ISBN: 4- 
947684-21-6 

Toraokazu SANO, Shinsuke AS ADA, Yoshiaki SHINJO 
Isamu MIYAMOTO, "Pico-byo Pulse Laser ni yoru 
Silicon no Kako Tokusei Hyoka -Tan-Pulse - Tanhacho 
Laser ni yoru Denshi Zairyo no Seimitsu Bisai 
Kako (first report)-, 2000, pages 72 to 73 

Shuji TAKAOKA, "Gokuusu Handotai Wafer no Dicing 
ni Saiteki na Steals Dicing Gijutsu. no Genri to 
Tokucho", Denshi Zairyo, 01 September, 2002 
(01.09.02), pages 17 to 21 



Relevant to claim No. 



5,7 
1-4, 6 



1-7 



1-7 



1-7 



1-7 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



# 



PCT/JP0 3/1 5 5 5 6 



&mom-rz>ft$?<o&m (B^#fF#* (ipo > 

Int. CI 7 B23K26/04, B28D5/00 



Int. CI' B23K26/04, B28D5/00 



B*BBKft*i$&4l 1922-199 6# 

0 *m-&mmm%i$$'jim 1971-200 4^ 

a*mmmmm3®4im 1996-2004^ 

B*BSSS*ffl*r|g^ 1994-200 4<££ 



X 

A 

X 
Y 



X 
Y 



EP 1338371 Al (HAMAMATSU PHOTONICS K. K. )2003. 08. 27, <£X ±M 
& WO 02/22301 Al 

JP 2001-340979 A( b 3 * *ftM«£=*±) 2001. 12. 11, 
*3Mf #<D$&ffl, IS^^P^ffl^^ [0021] - [0022] , 
[0024] - [0028] , M2, 4® (77.5^-^1) 

JP 2000-84688 A( b 3 * £ SMtJfei£#:fcfc) 2000. 03. 28, ^X £® 



1-4,6 
5.7 

5,7 
1-4,6 



1-4,6 



□ ^f>f7r 5 y-teB8i-«aij«*#j«. 



TAj W»dHig<o&S5:®-t?W:/j:< N -HftWailfjklllft wi- 
fe o 

TOj 0^<cj:5M^ teffi, Jg^^WSi-SXifc 



<r> 0 $ titc leffi 

ttj @^ttW0Xtt^0^^^$nfc3:gfc-c&oT 

<omm<r) fc «> Jc § I fl!i-3 fe <z> 
fYj ttMlofeSXiTfe^t, a^i^irflfcoi^ 

r&j >- h ^ t ? y —-xw. 



7gT Lfc0 



0 4. 0 3. 0 4 



23. 3. 2004 



B*m&nFf (i sa/j p) 

1 0 0-8 9 1 5 



*DJ£ HA ( ptff 



9 2 5 7 



03-3581-11 0. 1 



3 3 6 2 



fi^PCT/ISA/2 10 (1 9 9 8^71) 



PCT/JP03/1 5 5 5 6 



c «»> 



X 
Y 



X 
Y 



JP 11-104873 A(J*:*£?*fc:= 3 » 1999. 04. 20, #PH»3ft<0i 

&m<Dmm?mm [0012] , [0014] - [0017] ,mi-m 

JP 9-19784 A< B *«$t*feS:^±) 1997. 01. 21, #fFf?i3£<DfSB 
3SM©P»UfeRW [0017] - [0019] ,01-281 (7 7 ^^L) 

=mmm • to— h%s>u->y t -m&K£ztf7xft*®^ 
<DftmmmikMi&, m4 2® ^-immxmft&jtoxm, mi, pios- 

111, ISBN: 4-947684-15-1 

^,04 5® Is—ymanLW^WiiJCM, 1998, P23-28, ISBN:4-94768' 
4-21-6 

GSWff--, ^fflWtb, gftftltfS, t°=t#v^^ i/-ifid«t 

»«f»»ttnX (fli) -,2000,P72-73 

>?m6<omm t mk. m^-un, 2002. 09. 01, P17-21 



5,7 
1-4,6 

5,7 
1-4,6 

1-7 
1-7 
1-7 
1-7 



'iSPCT/ISA/2 10 m2^— Z?comZ) (1 9 9 8^7^) 



